In Paris, France, an outbreak of pneumonia due to Legionella pneumophila serogroup 3 was observed in Necker (four cases) and Pitié (six cases) hospitals. Neither the 10 clinical isolates nor 5 tap water isolates from Necker Hospital harbored plasmids. Clinical and environmental serogroup 3 isolates and serogroup 3 reference strain Bloomington 2 were analyzed by chromosomal probe fingerprinting. rRNA, 16S and 23S from Escherichia coli and a randomly cloned 15-kilobase-pair nucleotide sequence from L. pneumophila serogroup 3 were used as probes. All strains tested showed a single pattern after HindlI digestion of DNA and hybridization with the 32P-end-labeled rRNA probe, whereas three patterns were obtained after hybridization with the 32P-labeled 15-kilobase-pair DNA probe. One pattern was given by all clinical and tap water isolates from Necker Hospital, another one was given by all clinical isolates from Pitié Hospital, and a last one was given by reference strain Bloomington 2. Thus, molecular analysis showed that the two hospital outbreaks of legionellosis were unrelated and could link the outbreak in Necker Hospital to contaminated tap water.
Pneumonia in hospitalized patients is a major concern since the infectious process is severe and often occurs in immunocompromised hosts. Among the various opportunistic gram-negative bacteria, Legionella pneumophila seems to play an important role in nosocomial pneumonia. In the United States, the prevalence of hospital-acquired Legionnaires disease has varied greatly, but in some areas this pathogen has been involved in 10 to 20% of nosocomial pneumonia (12 Since the building harboring the renal transplant unit was not fitted with an air-conditioning system, the hot-water supply was strongly suspected to be the reservoir of Legionella spp. at Necker Hospital. Moreover, no water treatment system was in place in this building when the outbreak of legionellosis occurred, and hot tap water had a temperature of -30°C. In May 1987, hot tap water samples were collected over a 10-day period from sink faucets of patient rooms and from the single shower of the renal transplant unit. The titers of L. pneumophila serogroup 3 ranged from 103 to 104 CFU/liter, but in a few specimens L. pneumophila serogroup 3 was not detected. Furthermore, L. pneumophila serogroup 1 (_102 CFU/liter) was associated with L. pneumophila serogroup 3 in a few of the samples. Controls of hot water from storage tanks also revealed the presence of L. pneumophila. At the beginning of June 1987, the heat exchange apparatus was superchlorinated (50 mg of free residual chlorine per liter) for 24 h. Thereafter, the hot-water supply was continuously chlorinated (5 mg of free residual chlorine per liter) and the hot-water temperature was raised to 50 to 55°C. This resulted in eradication of Legionella spp. from hot water, and no new cases of nosocomial legionellosis were observed afterwards at Necker Hospital.
In contrast, at the time of the outbreak of legionellosis at Pitié Hospital, the hot-water supply of the building in which the cases occurred was continuously chlorinated (1 to 2 mg of free residual chlorine per liter) and hot water was maintained at 55°C. Thus, contamination of the hot-water supply was not initially considered. During hospitalization, all patients were treated, for variable periods, with respiratory devices that aerosolized tap water in order to humidify oxygen. Some devices have been randomly investigated a posteriori, and their reservoirs were found not to be contaminated by Legionella spp. The water-cooling system serving the air-conditioning in the heart biopsy room was checked once, and no Legionella spp. were recovered from this site. The occurrence at Necker Hospital of an outbreak of Legionnaires disease caused by L. pneumophila serogroup 3 and resulting from contamination of the water supply by this microorganism initiated a bacterial analysis of hot water at Pitié Hospital. From June to July 1987, 2-liter samples of hot tap water were collected from sink faucets of patient rooms and from the showers of the surgical intensive care unit and the heart surgery unit. No Legionella spp. were isolated from any water specimen. Nevertheless, two other cases of legionellosis due to L. pneumophila serogroup 3 occurred in heart transplant recipients, one in December 1987 and the other in February 1988; no case was observed thereafter.
Molecular typing of L. pneumophila serogroup 3 isolates was performed to demonstrate that all cases of legionellosis were hospital acquired. One isolate from each patient and environmental site was typed. By agarose gel electrophoresis, it was not possible to detect any plasmid in the 10 clinical and 5 environmental strains. These isolates and reference strain Bloomington 2 showed a single rRNA restriction pattern with four fragments of 5.5, 6.0, 10.1, and 12.8 kilobase pairs after HindIII digestion.
One bacteriophage lambda clone containing a 15-kilobasepair BamHI insert of L. pneumophila strain P3 DNA was chosen for its ability to discriminate, by hybridization, DNA fragments of the 16 strains studied. Hybridization of this 32P-labeled probe with HindIII-digested DNA revealed three different fingerprinting patterns (Fig. 1) 
